This special issue builds on the significant body of work that the Desert Knowledge Cooperative Research Centre (DKCRC) generated during its life between September 2003 and June 2010 (see for instance, Stafford Smith 2008a; Davies and Holcombe 2009; McGregor and Edwards 2010; Seemann 2010 ; and the significant number of outputs on the legacy website DKCRC (2011) . The research presented in this special issue builds on that reported in a previous special issue of this Journal (Stafford Smith 2008a) which focused on the building of a 'science of desert living'. A key paper in that issue (Stafford Smith 2008b ) outlined the 'desert syndrome' which identified a set of causally-linked factors that characterise remote Australia. The papers in this special issue use the concept of a 'desert syndrome' developed in that paper ( Fig. 1 ) to show how research can identify livelihood opportunities that come from recognising these drivers.
This Special Issue brings together a snapshot of the work on market-based and non-market based enterprises in desert Australia. The examples presented here are tourism, bush food harvesting and sale, and livelihoods based on public sector funding such as land management. Supporting these topics are contextual studies that seek to understand the social cultural and employment settings that are so different in desert Australia across all sectors. Obvious by omission is the compilation of the work by the DKCRC on pastoralism and small business characteristics which has been published elsewhere (e.g. RolaRubzen et al. 2011a RolaRubzen et al. , 2011b Walsh 2009a , Walsh 2009b , Walsh 2009c , Walsh 2009d The issue begins with a paper by Pittock (2011) looking at the constraints and opportunities that current and future energy systems impose on dwellers of remote parts of Australia. The drivers of climate variability and remoteness have been considered barriers to flourishing economies and settlements under the existing global transport and energy systems. The natural assets of desert Australia in the form of renewable energy from sun and geothermal predominantly, frames new options for enterprises and livelihoods. These opportunities come in the form of construction and maintenance of energy 'farms', and from the new enterprises that may be attracted to locate near the source of abundant, non-polluting power. Many consider such opportunities to be far distant in time but already such investments are unfolding in desert regions in other parts of the world.
Issues surrounding developing and maintaining a remote workforce has plagued both the private and public sectors through time. The current mining boom being experienced by Australia means that large numbers of jobs are becoming available in remote Australia and recent estimate by BHP suggest that there will be a need for 170,000 new workers in the resources sector over the next five years (BHP 2011). Demographic research shows that unlike coastal Australia there is a growing number of young Aboriginal people about to enter the workforce (Taylor et al. 2006) . The next three papers address Aboriginal employment and staff attraction and retention issues. Maru and Davies (2011) note that while there may be a multitude of employment opportunities in a region such as Anmatjere in Central Australia these are often filled by migrant or in other remote areas by Fly In Fly Out (Haslam McKenzie 2011) workers leaving local Aboriginal people unemployed or under employed. Their paper notes that the perceived reasons for this situation in the wider community are due to a lack of skills and/or motivation to work and welfare dependency. Their study shows how social networks underpin employment opportunities for Aboriginal people and in particular how sparse and weak bridging ties with employers are utilised to get jobs and/or undertake other livelihood activities. Problems are shown to occur when there are fewer people in broker roles in remote settlements. They also occur when those in brokering roles don't have the cross-cultural skills ['cultural differences'] to effectively perform the role or have the local knowledge with which to design workplace arrangements that accommodate both Aboriginal norms and the requirements of the workplace ['social uncertainty and local knowledge'].
Ganter (2011) examines how Aboriginal and Torres Strait Islander people in jobs in Northern Territory public service enter and exit the government roles. The study finds that there is very high mobility of Aboriginal people from government to the 'Indigenous sector' and back. Cross-cultural positions whereby people were expected to both represent broader Aboriginal views and participate in the government of the desert comes with tensions across cultural barriers. These tensions and their job mobility, leave many Aboriginal people in 'orbit' -neither inside nor outside but somewhere at the edges of government. The paper illustrates Stafford Smith's drivers of both 'cultural differences' and 'social variability' (small population with high turnover in the roles people occupy) manifesting and characterising the difference for desert livelihoods compared with jobs in other settings. Ganter concludes that effective representation of Aboriginal people in the governance of central Australia would be more effective through collaborations with 'Indigenous sector' organisations rather than overly focusing on direct employment of Aboriginal people in government jobs.
The current two-speed nature of the Australian economy provides both opportunity and problems for remote communities. On the opportunity side, the additional jobs mean that there are increased employment opportunities for remote residents. On the other side, the rapidly increasing demand for workers during a period of low unemployment is taking workers away from other sectors of the economy (particularly the public sector) and increasing costs locally in remote areas for housing and other services. Historically it has been difficult to attract and retain workers in remote locations. Haslam McKenzie (2011) examines the dynamics of labour markets in remote Australia with a specific focus on the factors that enable and reinforce staff attraction and retention. This paper looks at the approaches that different industry sectors, the public service and remote communities have used. These include ensuring potential employees are prepared properly for living and working in remote environments; and private and public sector investment in local infrastructure including health, education, housing, amenity and recreation. A significant finding was that soft factors such as a sense of community and 'incomers' having a sense of being included in the community. The significant observation was that in designing strategies there was a need to understand the linkages between 'hard' (infrastructure) and 'soft' factors and that an adherence to the economic efficiency alone would not lead to desirable outcomes.
The next group of three papers focus on how respecting and valuing the drivers of 'local knowledge' and 'cultural difference' can create more holistically effective livelihoods. The three papers originate from the DKCRC 'Livelihoods in Land' project. ii
The Rangeland Journal M. McGregor and C. James starts by drawing together a framework for health and well being related to livelihoods for Aboriginal people based on land management activities. The four principles proposed -governance that recognises and respects Aboriginal custom and tradition; learning is embraced as a life-long process; relationships are recognised as very important; and partnerships are based on priorities that all parties agree are important -if followed, we are told would give Aboriginal people a greater sense of control over their land, culture and destiny. LaFlamme (2011) develops the theory of Aboriginal land management underpinning the work of through a systemic framework for understanding and managing rangeland livelihoods so that rangeland managers can develop long-term strategies to react to a range of highly variable external environmental, political and socio-economic drivers. The framework is based on the human environment interaction and provides examples of how the different world views of managers ['local knowledge' and 'cultural difference'] lead to different outcomes. The key to the framework is the monitoring of six key assets -landscape, biodiversity, flexibility, skills, information and networks -for changes in status, at a range of scales, so that land management is sustainable. The framework highlights the benefits of collaboration across rangeland groups and world views.
Aboriginal people's strong association with land (Pawu- Kurlpurlurnu et al. 2008 ) means that they gain more than cultural benefits from working on country. The health and wellbeing benefits from such activity have been difficult to measure quantitatively but have been described in qualitative terms in numerous studies (see for example, Rea and Messner 2008; Davies et al. 2010; Walker 2011 ). Campbell's (2011) contribution to this special issue is able to show that there are a range of private (to the individual) and public good benefits associated with Aboriginal people being on, and gaining a livelihood from working on, tradition lands undertaking customary and other land management activities. The private benefits include improved health and psychosocial status, and maintenance of culture while the public good benefits include maintenance of biodiversity and the complimentary impact of improved health and wellbeing on saved health costs. The research reported here builds on an earlier study that found that the annual savings in primary health care from Aboriginal people participating in caring for country in West Arnhem Land was $268,000 per annum for a population of 1284, with a present value (discount rate 4.075%) of $4.08 million in 2008 dollar terms ). In this current paper Campbell focuses on central Australia and derives annual cost savings estimates of between $160,443 and $268,139 per annum for an equivalent sized community.
The highly variable nature of the Australian desert environment has meant that enterprises based on opportunistic harvest of plant resources has historically swung through boom periods when storage of harvest goods (seeds and fruits) is limiting, to bust periods where there is virtually no harvest (and no stored products) for years. Hence, the 'desert drivers' of 'Climate variability and 'Scarce resources' have paralysed the development of robust commercial industry because of poor supply chains, unreliable product delivery into western economies (Bryceson 2008 ). Remoteness would not itself be a problem for enterprises developing if product supply and supply chains could be strengthened but with these two factors as weak links, remoteness is misdiagnosed as a problem and investment capital is attracted elsewhere. A central element to enterprise development in these circumstances is the empowerment of social networks which are in the control of Aboriginal harvesters (Cleary 2009) . With this backdrop 'Local knowledge' and 'Cultural differences' are the important drivers in growing this livelihood area. Walsh and Douglas (2011) argue that one of the most important benefits of this livelihood area is the link to social and cultural integrity, language and land management, all of which are beneficial to health and wellbeing [as Campbell (2011) highlight] .
The final paper in the issue (Carson and Carson 2011 ) examines the institutional and regional constraints to diversification of the enterprise base from staple industries (food and fibre, mining producers) to include service industries such as tourism in rangeland regions. Not only are there traditional issues with tourism such as marketing of destinations but 'Sparse populations' and 'Remoteness' hampers the attraction, training and retention of appropriately skilled people who are unlikely to already be in the region (Haslam McKenzie 2011); 'Cultural differences' establish norms that get in the way of accepting new ways and new opportunities; and yet 'Local knowledge' is also needed to run businesses effectively.
In summary, this collection of papers highlights several differences and tensions that play-out in desert Australian jobs and livelihoods. There is the tension associated with attracting and retaining appropriately skilled people who are work ready and aligned with the localised economic drivers such as mining, pastoralism and horticulture (Haslam McKenzie 2011; Ganter 2011) . At the same time, these established industries offer jobs that are neither standard for urban Australian's -consider, for example, the working hours and weekly patterns required by mining companies and pastoralists -and not always a good fit for many Aboriginal people because of culture differences, skills and interests. Livelihoods (a range activities that add up to means of support) that better allow people to marry economic activity with culture and social obligations on traditional country have an important role. This is especially true as the demography of desert Australia indicates an increasing cohort of younger people, mainly Aboriginal (Taylor et al. 2006 ), who will need to identify opportunities that provide options for the maintenance of culture and which also give people the choice to remain on country. Livelihood opportunities built on culture can build new industries such as Aboriginal art, micro-industries such as carbon sequestration and bush foods or provide public good benefits such as land and ecosystem management . These developing opportunities have reinforced the importance of the passing on cultural knowledge and as a result strengthen the link between older community members and the younger generation.
These papers are a selection of the outputs from the Desert Knowledge CRC (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) . Rather than being the last word on many of these subjects, the papers identify the complexities of livelihood development in desert regions. The work begun in the DKCRC is a platform for an even greater focus on the economic development of desert Australia through Ninti One Ltd and the CRC for Remote Economic Participation.
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